Yield of different parts of snail (Archachatina marginata) was obtained by collecting 100 snails at random from Ibagwa-Aka in Igbo-Eze local Government Area of Enugu State and weighing each snail and its parts i.e. the shell, foot (edible portion) and offal (composed of the viscera, blood and slime) and the proximate composition of the edible portion (foot) was obtained. Thereafter, onekilogram portions of the foot were cured for 16h by immersing and equilibrating (under room conditions) in one liter of solution containing 0%, 10%, 20% and 30% salt. The samples were draindried after curing and analyzed. Results show that the edible portion (foot) accounted for about 38.5% of the live weight of the snail while the inedible portion accounted for more than 60%. While all parts increased quantitatively as the snail increased in size, the shell was accumulated more and at the expense of the foot and offal. Proximate analysis suggests that the moisture content (79.5%) and crude protein (18.9%) approximated those of raw beef muscle. During curing, moisture content and water activity decreased as the concentration of salt in the curing solution increased, presumably due to osmotic dehydration. Moisture content, water activity and pH reduced further during storage. However, those samples treated with 30% salt maintained lower moisture and water activity through storage compared with other samples. Peroxide value and total viable microorganisms increased in all samples during storage but salt treatment increased rancidity while inhibiting the growth of microorganisms.
INTRODUCTION
Snails have a long standing importance as a source of human food and products from snail belong to foodstuff with high nutritional value (Tremlova, 2001) , containing food energy, high quality proteins, vitamins and minerals. They are eaten by the rich and poor, urban and rural dwellers as well as in all continents of the world. The snail stands in the same position in the world with fin, adductor and abalone which is popular all over international markets, especially Europe and America (ZASBDC, 2008) . International consumption of snail products is about 400,000 tons which is equivalent to about 2,000,000 tons of fresh snail (ZASBDC, 2008) . In forest zone of West Africa, snails are known to significantly contribute to the proteins and iron contents of the diets of the rural populace (Ogbeide, 1971 : Ajayi et al., 1978 and the species, Archachatina marginata, is found mainly in the forest zone of Nigeria.
In many parts of the world, considerable attention has been directed on studies relating to carcass evaluation and body composition of meat animals (Owen and Norman, 1977: Joksimovic and Ognjanovic, 1977) including snails (Ajayi, et al., 1978) . This is partly for providing information necessary for a full evaluation of improvements in nutrition, general management and genetic up-grading of the meat animals under consideration and partly because the knowledge of (and information on) the size and weight of the edible portion as well as the chemical composition from a particular type of animal can greatly assist in more efficient marketing or pricing of such an animal. It is known, judging from results obtained from studies on conventional meat animals, that the proportion considered to be edible differs from one type of animal to another (Valin et al., 1984 : Kempster et al., 1982 and even within animal types, variation from country to country exists (Owen and Norman, 1977; Gali and Ali, 1985a,b) . This is especially important, as snail farming which has gained popularity in many parts of the world may soon become fashionable in Nigeria (Okeke, 2007) partly due to the inability of the conventional livestock (cattle, sheep, goat, pig, etc.) to supply the much needed proteins to the urban and rural populace and partly due to the need to increase the variety of meat products available or to produce special delicacies from snail meat.
Although most snails are consumed near or at the place of origin/capture, there is considerable international trade in snail meat (Elmslie, 1982) as there is also a considerable demand for snail meat. This suggests that most often, snails are transported from their places of origin/capture to urban cities or other countries either alive or in semi-processed form or readyto-eat conditions (ZASBDC, 2008) . Also, in the homes, there could be some delays between the time of extraction and consumption of the snail meat. This means that some form of preservation is necessary as once extracted, the raw snail meat, similar to beef, is highly perishable as a result of changes caused by contaminating microorganisms, enzymes naturally present in the meat, insects, chemical and physical processes. If these deteriorative processes are not controlled or prevented, they would soon make the snail meat unfit for consumption. Common salt (sodium chloride) has been used for centuries to delay meat spoilage and it acts by dehydrating the meat and/or reducing the water activity of the meat to a point that it inhibits microbial growth and subsequent spoilage (Kramlich et al., 1980) The present study examines meat yield data and the effects of sodium chloride on the organoleptic qualities and shelf-life of snail meat.
MATERIALS AND METHODS

Sample Collection, Processing and Yield Measurement
The giant African snail, Archachatina marginata, used in this study was collected from Ibagwa-aka in Nsukka L. G. A. of Enugu State, Nigeria. Each of the one hundred (100) snails of varying sizes collected at random was weighed. The snail was then killed and separated into the shell, foot (edible portion) and offal (composed of the viscera, slime, blood and eggs). The shell was rinsed free of blood and slime, allowed to drain dry and thereafter weighed. The soaked samples were allowed to equilibrate in the brine for 16 hours at ambient conditions after which the solutions were drained off and sub-samples removed from each treatment for initial analysis.
The remaining portions were stored in plastic containers at room conditions for 30 hours and analyzed at intervals of three (3) hours.
Analytical Methods
All analyses were performed in duplicate. Proximate composition (moisture, total nitrogen, fat and ash contents), peroxide value and total viable count were determined according to the methods of AOAC (1995) .
Water activity was determined on tengram sample using water activity meter (a Wanalyser model 5803 of G.Lufft Mes-Und Regeltechnik, Germany) and pH was determined on dispersion of five-gram sample in 50ml of distilled water using a combined electrode.
Sensory evaluation was carried out using a thirty-man panel of judges and a 7-point Hedonic scale of one(1) disliked very much to seven (7) liked very much.
Statistical Analysis
Analysis of Variance was carried out using Completely Randomized Design according to the methods of Gomez and Gomez (1984) .When significance was detected, Fisher's Least Significant Difference was used to separate means. Also, correlation analysis (when necessary) was carried out according to methods of Gomez and Gomez (1984) .
RESULTS AND DISCUSSION
Yield of Different Parts of the Snail
Results show the mean weight of the snail to be about 83.7±3.6g. This is composed of 31.6±3.0g (or 38.4±0.46%) edible portion (foot), 33.6±1.6g (or 40.6±0.78%) offal and 18.6±1.2g (or 20.9±0.8%) shell. Therefore, the inedible portion (shell + offal) accounts for over 60% of the live weight of the snail while the edible portion accounts for less than 40% of the snail's live weight. This finding agrees with the results of Ajayi et al. (1978) .
It is seen from Fig. 1 that there is a linear relationship between the live weight and the weight of the edible portion, offal and shell of the snail. As the snail increases in size, the edible portion, shell and offal increase quantitatively such that larger sized snails contain larger amounts of edible portion, offal and shell. However, when the edible portion is expressed as a percentage of the live weight (Fig. 2) it is found out that large sized snails contain proportionately less edible portion and offal compared to small sized snail. In contrast to the observation on edible portion and offal, it is seen that heavier snails possess proportionately heavier shells than snails with smaller body weights. It is presumed that the continuous accumulation of shell is connected with the attempt by the snail to ensure greater protection of itself from predators and other hazards. Therefore, the shell which is presumed to be the first major line of defense is continually accumulated and in order to reduce 'excess load', less internal contents (foot and offal) are elaborated as the snail grows older and/or becomes heavier.
Proximate composition of Samples:
The proximate composition of the edible portion of the snail (Table 1) shows its moisture content (79.5%) and crude protein (16.8%) to compare favourably with data of Okonkwo et al (1992) for raw beef. However, the fat content is low and advantageous to consumers as the association of high fat consumption with atherosclerosis and coronary heart disease is well known (Ononogbu, 1992) . The ash content of about 3% is high compared to that of raw beef but it is also known that the nutritional quality of snail mineral is high especially with respect to its high iron content. The pH of 7.4 is due to the basicity of the potassium alum used in washing the foot and may tend to suggest less bacteriological stability during prolonged handling as it is known that meat with high ultimate pH spoils bacteriologically faster than meat with lower ultimate pH (Forrest et al., 1975; Okonkwo and Obanu, 1986) . However, the lack of protection from bacterial spoilage caused by high pH is counter balanced by low water activity of the snail meat. The peroxide value of 0.11 (M.eq/Kg sample) suggests absence of lipid oxidation during washing of the snail meat with alum. Table 1 also summarizes the characteristics of the cured products. It is seen that equilibration in salt caused the expected reduction in moisture content probably due to osmotic dehydration. The uncured sample (control) possessed the highest moisture content while samples cured with 30% salt solution had the lowest moisture. It is likely that through water binding and reduction in moisture content, salt reduces water activity. Thus, in contrast to moisture content, the higher the salt content, the lower the water activity. Salt appeared to reduce total nitrogen presumably through solubilization of salt-soluble nitrogenous substances. Salt also appears to promote lipid oxidation and loss of fat in the samples. This is reflected in the reducing fat content and increasing peroxide value as concentration of salt increased. The mineral content increased as salt concentration increased presumably due to absorption of sodium chloride by the snail meat. 
Changes During Storage:
Since objectionable spoilage characteristics were observed in the uncured samples at about 24 hours of storage, further storage and analysis of the uncured samples were discontinued after the 24 th hour of storage. The changes in moisture content during storage are shown in Table 2 . All samples significantly (p<0.05) reduced in moisture content during storage. For example, the moisture content of the sample cured in 30% salt solution reduced from 73.71±2.6% at the start of storage to 64.20±5.8% at the end (30 th hour) of storage. Similar trends were observed for samples cured in 0%, 10% and 20% salt solutions. The water activity also expectedly reduced. Moisture content has significant (p<0.05)] correlation (r = 0.81) with water activity. The reduction of moisture during storage is explained by the ability of the penetrating salt (through osmotic dehydration) to denature the muscle proteins and consequently reduce their water holding capacity (Weierbicki et al., 1957) . Therefore, those samples which were equilibrated in solutions of higher salt content and which presumably absorbed higher quantity of salt expectedly had lower moisture content through storage. The reducing moisture and water activity would suggest increasing microbiological safety and stability especially through inhibition of bacterial organisms. However, it is expected that the more osmophilic/halophilic bacteria and fungi can, within this range, adapt and cause spoilage of the products. Table 3 shows that the pH of all samples reduced during storage. For example, the pH of the sample cured in 10% salt solution reduced from 7.81±0.02 at the beginning of storage to about 5.08±0.01 at the end (30 th hour) of storage. This trend is similar to that of other samples treated with 0%, 20% and 30% salt solutions. Similar results have been observed in intermediate moisture meats and have been attributed to the protein crosslinking reactions which appear to remove amino groups from the system and consequently depress pH (Webster et al., 1982; Okonkwo et al., 1992b) . Although no particular trend could be established in the initial 3h of storage but thereafter, samples equilibrated in solutions of higher salt concentrations maintained higher compared to those equilibrated in solutions of lower salt concentrations. Thus, addition of salt appears to cause a buffering effect and the higher the salt content, the greater this resistance to pH change.
The extent of rancidity or lipid oxidation as shown by peroxide value is shown in Table 5 . Although generally very low, (0.13±0.02 M.eq./Kg sample at the beginning of storage) all samples increased in peroxide value due to lipid oxidation and hydrolysis. It can be observed from Table 5 that samples equilibrated in solution of 30% salt had the highest peroxide value through storage supporting the view that salt is a prooxidant (Forrest et al., 1975; Neer and Mandigo, 1977) . Samples treated without salt also gave values for lipid oxidation suggesting that microbial hydrolysis of lipids was also taking place as it is shown that in Table 6 uncured samples supported highest microbial proliferation.
Changes in total viable microorganisms are shown in Table 6 . There were no growths of microorganisms in all samples soon after equilibration. Thereafter, microbial growth started in all samples although the time of onset and extent of growth varied with different treatments. Thus, while growth started in the uncured samples from the 3 rd hour of storage, cell multiplication was observed from the 18 th hour on samples equilibrated in 30% salt solution. This suggests that by prolonging the lag phase and retarding cell multiplication, salt delays rate and extent of microbial spoilage of snail meat and thereby prolongs the shelflife of the cured products. Table 6 shows the summary of the changes in sensory characteristics of the cured snail meat products. Results show that there were slight reductions in the desirable sensory characteristics of the snail meat during ambient storage but these reduct ions were not significant (p>0.05) within the first 18 hours of storage. No significant differences (p>0.05) could be found between treatment except that objectionable odour was beginning to be evident in the uncured samples by the 18 th hour of storage.
CONCLUSION
This study has shown the meat yield of snail to be less than 40% by weight and that internal contents of the snail are elaborated less than the shell as the snail grows older or heavier. Also this study has demonstrated that the shelf-life of raw snail meat can be extended by curing with common salt (sodium chloride). The sensory evaluation has shown that the organoleptic characteristics of the snail meat were not appreciably lowered during curing with salt and storage of the cured products However, during prolonged storage at ambient conditions (i.e. up to 30 hours) the shelf-life and acceptability of the snail meat cured with salt alone may depend on the balance of the effects of water activity and salt content on one hand with lipid oxidation on the other hand. This is because while salt, through lowering of water activity can inhibit or delay microbial growth and spoilage, it can, through promoting lipid oxidation, cause off-flavour (rancidity). Depending on the extent, both can result to unacceptability of the meat and therefore justifies the need to add antioxidant to the curing mixture.
